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I n t r o d u c t i o n
Auckland is New Zealand's largest urban centre of population and economic activitycomprising around one third of the total on each measure. It is almost axiomatic therefore that for the New Zealand economy to perform well, Auckland needs to perform well. Over and above the fact that Auckland is a large fraction of New Zealand, there is also a substantial body of economic theory and evidence that finds that large cities can be dynamic sources of innovation and productivity growth. To what extent is this true of Auckland? This paper reports new evidence on how well the Auckland economy has been performing relative to other cities and regions of New Zealand.
Any investigation of regional economic performance in New Zealand is hampered by the relative paucity of official statistics at the regional level. For example, there are no data on the levels and growth rates of regional gross domestic product, or regional labour productivity. However some non-governmental organisations have developed proxies for regional economic performance in New Zealand and report them quarterly or less frequently.
The National Bank of New Zealand produces quarterly estimates of the growth of regional economic activity. It uses a variety of official and unofficial sources to construct an index of overall economic activity for each of 14 local government regions of New Zealand, but does not attempt to estimate labour productivity growth rates or levels at the regional level. The general picture that emerges from its quarterly reports on changes in the index and its components is that Auckland's growth performance, at least over the last business cycle, has been no better than average.
The New Zealand Institute of Economic Research (NZIER) has produced estimates of regional labour productivity. Their method assumes that average labour productivity for each industry at the national level applies in each region and therefore that differences in productivity performance across regions and over time simply reflect differences and changes in industry structure across regions. This is a restrictive assumption because it rules out, for example, that productivity in the business services sector could be growing faster (or slower) in Auckland than in Christchurch. While acknowledging the limitations of their approach, the NZIER (NZIER, 2004 ) find Auckland's economic performance over the 1 Some examples of this literature are Jacobs (1969) , Glaeser (1998) and Ciccone (2002) early 2000s is a mixed bag with most measures very much sitting in the middle part of their regional distributions.
The research reported in this paper attempts to overcome some of the limitations of these existing estimates of regional economic performance. We do so by examining wage and income data from the annual New Zealand Income Survey (IS). According to human capital theory, hourly earnings of workers are indicative of their labour productivity, while real earnings growth reflects labour productivity growth. We divide the country into five areas that are broadly homogenous in terms of where they sit on an urban-rural spectrum. These areas are the cities of Auckland, Wellington, and Christchurch, a composite of medium-sized cities and a composite of rural areas and small centres. Then, we examine wage and income levels and trends from 1997 to 2004 across these areas. In contrast to the National Bank and NZIER findings over a comparable period, our results suggest that productivity levels are generally higher in Auckland than elsewhere and have been growing faster than other regions.
In section 2, we explain the motivation for the research and give a brief background on New Zealand's recent economic performance and on theory and evidence of the role of cities in economic growth. Section 3 describes our data and methodology, while section 4 lays out both raw results and results that take into account a range of influencing variables that may vary across regions such as age, ethnicity, occupation and educational qualifications. We also present results comparing four sub-regions of AucklandNorthern, Southern, Central and Western -against each other. Section 5 compares our results with the other studies of regional economic performance mentioned above and tries to understand and explain the differences. Section 6 summarises and concludes.
.
B a c k g r o u n d a n d m o t i v a t i o n 2.1 Background
. 1 . 1 N e w Z e a l a n d ' s e c o n o m i c p e r f o r m a n c e
New Zealand's overall economic performance picked up in the early 1990s compared with previous decades. From 1994 to 2004 GDP grew at an annual average rate of 3.4 per cent. GDP per capita over a recent 6-year period (1997) (1998) (1999) (2000) (2001) (2002) (2003) grew at an annual average rate of 2.56 per cent compared with an OECD average of 2.10 per cent (MED and Treasury, 2005) . Nevertheless the level of New Zealand's GDP per capita remains low in the OECD rankings in twentieth place. Moreover, the relatively high GDP per capita growth has been driven more by fast growth in labour utilisation than by good labour productivity growth. New Zealand's level of labour productivity is low by OECD standards and its growth rate is also below average (MED and Treasury, 2005) .
The scope for further per capita growth through achieving a higher fraction of the population in paid work is limited -New Zealand has the second highest level of labour utilisation in the OECD. This has been achieved through one of the lowest unemployment rates in the OECD and above average levels of labour force participation. Therefore the main challenge for New Zealand in order to maintain and enhance its per capita growth rate and achieve higher relative levels of GDP per capita must lie largely in achieving higher labour productivity growth (MED and Treasury, 2005) .
It is difficult to find clear answers to explain New Zealand's relatively slow labour productivity growth. On most policy settings and in its institutional architecture, New Zealand measures up well compared to other OECD economies. It may be that slow labour productivity growth is a by-product of fast employment growth -both because most growth in employment has been at the lower end of the skill distribution and because firms have expanded output more through hiring labour than by investing in plant and equipment and the modern technology embodied in it (McLellan, 2004; Hyslop and Yahanpath, 2005) .
Another hypothesis is that New Zealand struggles to achieve higher productivity because of the small size of its domestic market and its distance from markets in other countries. These factors limit competition, create higher transport costs and other barriers for exporters, and slow down technology adoption. The economic geography literature that highlights size and distance as influencing factors in economic performance focuses mainly on so-called agglomeration economies 2 . These arise either from clusters of firms within an industry (the Silicon Valley syndrome) or the dense co-location of a variety of industries and skilled people in cities.
Some commentators point to cities that stand out as centres of creative innovation and high value-added industries, places such as Boston, San Francisco, London, Helsinki, Dublin, Amsterdam, Singapore, Sydney and Melbourne. In terms of size, Auckland is on the cusp of having the population that is typical of some of these successful smart cities. A question for policy analysts interested in New Zealand's economic performance is whether Auckland is playing the energising role of one of these dynamic cities within the national economy? The key motivation for the research reported in this paper is to throw a little more light on this question by examining how well Auckland has performed relative to other regions in New Zealand.
. 1 . A g g l o m e r a t i o n e c o n o m i e s a n d c i t i e s
This section describes some of the reasons that at least some cities achieve the status of drivers of innovation and productivity growth within national economies. It also refers briefly to evidence on these factors. Conceptually cities are simply dense agglomerations of people and firms. Through history cities have been a feature of the economic landscape, but the reason for their economic importance has changed over time (Glaeser, 1998) . In Glaeser's framework "all of the benefits of cities come ultimately from reduced transport costs for goods, people and ideas".
Transport and manufacturing are both sectors in which high fixed set-up costs and other forms of increasing returns have meant high returns from large-scale production and from locating production close to consumers. In the past, location in cities provided both these advantages. But reductions in transport costs of goods and in the importance of manufacturing in developed economies over the last 50 years have greatly diminished the role of cities in providing these advantages.
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On the other hand, the ability of cities to lower the transport costs of people and ideas appears to be increasingly important.
The ability of dense cities to transport people at low cost (principally because it eliminates distance between them) benefits firms and residents of the city for several reasons. First 2 For example Krugman (1991) and Rosenthal and Strange (2003) 3 See Dumais, Ellison and Glaeser (1997) for evidence on how new manufacturing technologies (less subject to scale economies), the shrinking importance of manufactures in total GDP, and reductions in the real costs of transporting goods have diminished the geographical concentration of manufacturing industries over the past 15 years it enables the occupational specialisations required to support a fine division of labour. In accordance with one of the enduring insights of Adam Smith such division leads to higher productivity. In a small town, an actor or lawyer has to be a generalist. In New York or London, these professions are highly specialised and this provides benefits to the firms and individuals who consume their services.
A second benefit of cities is their ability to provide thick labour markets for workers and firms. As Alfred Marshall pointed out (Marshall, 1920) , the thickness of these markets provides an effective insurance for workers against firm-or industry-specific shocks. It also gives workers more bargaining power because they have many prospective employers, and this security encourages workers to invest more in their human capital (Rotemberg and Saloner, 1991) . Firms also benefit because the thick market raises their chances of finding in a short time good matches to meet their skill needs.
Thirdly urban agglomerations can play a key role in economic growth by lowering the cost of transporting ideas. There are two aspects -one is the much noted tendency of knowledge and information to spill over between firms and people. The other is the role of cities as centres of learning and skill acquisition. As Marshall (1920) wrote on the first of these, in dense areas "the mysteries of trade become no mystery but are, as it were, in the air ….". Other writers who focus on the role of cities in the production and diffusion of ideas which lie behind economic growth include Jacobs (1969) and Lucas (1988) . The agglomerations can be either industrial clusters such as Silicon Valley, or diversified cities. The question of whether it is concentration or diversity that is more powerful as a catalyst for new ideas remains unsettled. Both appear to work.
Cities host a key process that consists of young workers learning and acquiring skills that raise their productivity. These skills and knowledge then spread when the young workers move to new jobs or start up their own firms. The density of the city speeds up the rate at which people interact and these interactions lead to faster human capital accumulation. In addition, "cities are even more effective in training workers when they are particularly full of knowledgeable or successful people and if cities offer a particularly wide range of 'educational' experiences" (Glaeser, 1998) . There is a plausible story of young workers coming to cities where they learn faster, experience higher wage growth as a result, and take their knowledge, higher productivity and higher wages with them when they leave (Glaeser and Mare, 2001 ).
There is clear evidence that higher productivity comes about when people cluster densely in cities but much less on the relative importance and precise nature of the different possible mechanisms.
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Three papers illustrate the former proposition. First, there is direct evidence that the fineness of the division of labour increases with the level of urbanisation (Ades and Glaeser, 1995) .
Secondly, for workers with the same qualifications, wages are higher in cities, reflecting higher productivity (Rauch, 1993) . Thirdly, based on evidence from U.S. counties, Ciccone and Hall (1996) find that doubling employment density in a location results in a 6 per cent increase in average labour productivity.
5 While real wages are not connected with city size (the higher wages in cities being completely offset from the workers point of view by the higher cost of living in cities), from a firm's viewpoint, it is prepared to pay higher wages to get the higher productivity of workers in cities. In some cities at least, there have been periods in which prices have 4
For a comprehensive recent review of the literature on agglomeration mechanisms, see Crawford (2005) 5
See also Ciccone (2002) risen faster than wages suggesting that the cities were providing increasing and substantial non-pecuniary (amenity) benefits to their residents 6 . Dumais, Ellison and Glaeser (2002) find evidence for the thick-labour-market benefits of cities -over a recent 20-year period they found that sharing a common labour market pool was the most important determinant of which industries located together. There is less available evidence for the benefits of cities in facilitating informational spillovers. Much of it tends to be more based on case studies and anecdotes (Saxenian, 1996; Scott, 1988) rather than rigorous statistical analysis. An exception is Audretsch and Feldman (forthcoming) .
For the US, Berry and Glaeser (2005) highlight that cities with high levels of college graduates in 1990, became increasingly skilled over the 1990s (at a faster rate than cities with lower qualification levels in 1990). This tendency of initially skilled places to become more skilled over time suggests a form of increasing returns at work. One possibility is that the higher productivity of the initially skilled stimulates employment growth of other skilled and high-productivity workers. An alternative explanation is that the presence of existing skilled workers raises the amenity value of the location (e.g. through better restaurants and recreational facilities) that in turn attracts the more skilled. A study by Shapiro (2005) estimates 60% of the skilled growth coming from the productivity effect with the rest caused by growing quality of life.
Overall, there is now a strong body of ideas and supporting evidence that cities play an important role in economic growth. Many of the mechanisms appear to depend on forms of increasing returns and spillovers and therefore their strength may be subject to initial conditions and cumulative causation. In New Zealand, there is a natural focus on Auckland as the largest city and the question of the extent to which it is following the paradigm of an innovative, high-skill, high-productivity-growth large urban centre.
Motivation for this study
This study aims to take a further step towards understanding how well Auckland's economy is in fact performing. Specifically we examine whether Auckland is performing above or below average in labour productivity levels and growth rates compared to smaller cities in New Zealand, and to small centres and rural areas. In asking this question, we need to bear in mind that New Zealand's economic structure is different from most other developed OECD economies -it has a relatively large, export-based primary sector. This characteristic could mean that it is New Zealand's rural areas rather than its cities that are the driver of overall economic performance.
This study takes a previously unexplored route to measuring Auckland's relative economic performance. It focuses on productivity performance by analysing the wage rates for wage/salary and self-employed workers, and their growth across regions in New Zealand. We make the standard economic assumption that pay rates reflect marginal labour productivities of the relevant workers. We also look at employment rates, rates of benefit receipt and hours worked as indicators of relative labour utilisation performance in Auckland compared to other cities and regions.
There are perceptions that Auckland's economy is underperforming, and thus is not fulfilling the role of a dynamo for the rest of the New Zealand economy (LEK, 2001) . It is possible that the National Bank's proxies for regional economic activity growth have 6
See for example Glaeser, Kolko and Saiz (2001) contributed to these perceptions. For example, a recent leaflet put out by the Auckland Regional Council (ARC, 2005) used the National Bank's data to illustrate that Auckland's growth in 2004 was the 4 th lowest among fourteen New Zealand regions (see figure 1 ). However, one needs to keep in mind that overall growth in average income in a region reflects both labour productivity and labour utilisation. The National Bank measures do not contain enough information to uncover Auckland's relative performance in either measure on its own. While New Zealand's regions vary according to how urban or rural they are, most are a mixture. Even the Auckland region includes a significant hinterland of smaller centres and rural land beyond the city boundary. In order to capture whatever differences in labour productivity exist between densely populated urban areas and other parts of New Zealand, we divided households in the Income Survey into five areas: the Auckland urban area; the Wellington and Kapiti urban area, the Christchurch urban area; a composite of all other main urban areas and a composite of minor urban centres and rural areas. This is a significantly different geographical division compared to the local government regions of New Zealand, which are the focus of both the National Bank and NZIER measures.
As already mentioned, the NZIER study estimates regional labour productivity statistics by assuming that average labour productivity for each industry at the national level is constant across regions and that differences in productivity performance across regions and over time simply reflect differences in industry structure across regions and over time 7 . If Auckland and other New Zealand cities generate the sort of productivity effects that evidence indicates occur in cities in other countries, then the NZIER approach will at 7 We note that the NZIER methodology made it necessary to assume that labour productivity by industry is constant across regions.
best capture them only partially. For the first time, our study provides an insight into labour productivity levels and growth rates across New Zealand, where allowance is made that these may differ within an industry across the country.
It is possible that Auckland could be underperforming compared to other regions in GDP per head, but performing above average in terms of labour productivity. This could occur, for example, if Auckland has experienced a low level and low growth rate of labour utilisation compared to other regions. Thus, it is important to examine indicators of labour utilisation as well as proxies for labour productivity in order to understand the underlying differences across regions and over time 8 .
3 . D a t a a n d m e t h o d o l o g y 3.1 New Zealand Income Survey
. 1 . 1 B a c k g r o u n d
Since 1997, the Income Survey (IS) has been carried out by Statistics New Zealand (SNZ) each June quarter as a supplement to the Household Labour Force Survey (HLFS). Taken together, the two surveys collect data on household structure, the sociodemographic characteristics of household members, and labour force activity in the reference week and recent incomes for individuals at least 15 years-old. The IS collects information on sample members' actual pre-tax weekly income in the reference week for the survey, and uses a series of detailed questions on each component of income in an effort to ensure that the final estimate of total income (from all sources) is as accurate as possible. 9 The HLFS has a sample size of approximately 15,000 households and 28,000
adults. About 85% of these respondents also complete the IS. 10 Sampling weights are calculated by SNZ to increase the representativeness of the HLFS, and are used in all analyses in this paper.
The IS also records the geographical location of all interviewed households. This is coded in two separate variables: the first records the Local Government Region (LGR) of each household; 11 the second records whether the household is in a Main Urban Area, 8 We recognise that comparing regions' economic performance over time spans of a relatively few years runs the risk of confounding medium-term and cyclical factors -if the timing of the latter vary across regions. For example, (i) the timing of the impact of commodity price cycles may well vary between rural and urban regions, and (ii) the employment and earnings of lower-skilled and younger people is more volatile over the cycle and the proportions of these groups are likely to vary across regions. This caveat should be kept in mind for the comparisons in our study.
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June quarter data are collected in April, May, and June. Most income and wage data are measured for the reference week prior to the survey and are not seasonally adjusted in the analysis undertaken in this paper. In principal, seasonality may differ across regions, thus impacting our results. However, we believe that seasonal effects are likely to be small in the survey months (as opposed to in the summer and winter months) and that wage rates for adult wage/salary workers, one focus of our analysis, are unlikely to be significantly affected by seasonality. Fortunately, self-employment income, which is likely to have a large seasonal component, is measured for the entire previous year. 10 Data are imputed for all HLFS sample members who fail to complete the IS. Individuals with imputed data are dropped from all analyses in this paper because, as discussed in Hirsch and Schumacher (2004) , including imputed data leads to biased income gap estimates when the attribute being studied (here, geographical location) is not a criterion used in the imputation procedure. While non-income measures are unaffected by this issue, it was decided to keep all measurements based on a common sample. Secondary Urban Area, Minor Urban Area, or Rural Centre and other rural areas.
12 These variables can be used together to uniquely identify most main urban areas. For example, Auckland is the only main urban area in the Auckland LGR and thus all households located in the Auckland urban area are identified in the IS. In contrast, both the Wellington and Kapiti urban areas are in the Wellington LGR and thus it is not possible to differentiate in the IS between households located in these two urban areas. 
. 1 . 2 A n a l y s i s S a m p l e
The sample for all analyses in the paper is adults aged 25-59 years (prime-age) with nonimputed income data in the 1997-2004 IS. This restricted age range drops most individuals who are studying or retired. As discussed in previous sections, this paper examines the economic performance of the Auckland urban area ( Secondary urban areas are excluded from the comparison groups; these are large rural towns and it was unclear whether to include these in the other urban or rural comparison area. 15 Appendix Table 1 displays the sample size for each area in each IS year.
A subset of the analyses in this paper examines economic performance within the Auckland urban area. Auckland is divided by SNZ into four zones (see Appendix 
. 1 . M e a s u r e s o f E c o n o m i c P e r f o r m a n c e
A range of measures of economic performance are examined in order to capture differences in both productivity and labour utilisation between Auckland and other areas in NZ (and within Auckland). The analyses in this paper focuses on six measures.
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12 Urban Areas are statistically defined areas with no administrative or legal basis. Main urban areas are very large urban areas centred on a city or major urban centre and have a minimum population of 30,000. Secondary urban areas have a population between 10,000 and 29,999 and are centred on the larger regional centres. Minor urban areas are urbanised settlements (outside main and secondary urban areas), centred around smaller towns with a population between 1,000 and 9,999. The remaining population is in rural centres, which have a population between 300 and 999, and rural areas. 13 Other main urban areas that are in the same LGR include Tauranga and Rotorua, Gisborne and Napier-Hastings, and Wanganui and Palmerston North. All other main urban areas (Whangarei, Hamilton, New Plymouth, Nelson, Christchurch, Dunedin, and Invercargill) can be uniquely identified in the IS. 14 Whangarei, Hamilton, Tauranga, Rotorua, Gisborne, Napier-Hastings, New Plymouth, Wanganui, Palmerston North, Nelson, Dunedin, and Invercargill. 15 These are Pukekohe, Tokoroa, Taupo, Whakatane, Hawera, Feilding, Levin, Masterton, Blenheim, Greymouth, Ashburton, Timaru, Oamaru, and Gore (population 235,686 in 2001 census). 16 Urban areas in the main conurbations have been divided by SNZ into urban zones, with each urban zone defined as a separate urban area. The five criteria used for determining these zones were: 1) strong economic ties; 2) cultural and recreational interaction; 3) services for major business and professional activities; 4) an integrated public transport network; and 5) significant workplace commuting within the zone. 17 All wage and income variables are converted into June 2004 real dollar values using the Consumers Price Index (CPI). Three additional measures of economic performance, the self-employment rate, the unemployment rate, and annual real non-labour income, are also examined. The results for these measures tell a similar story as those for the included variables, and thus are not presented to save space, but are available from the authors by request.
The first three measure overall economic performance (income) and workplace productivity (wages) in each area:
(1) Real Annual Labour Income, which is the sum of actual income from wage/salary employment in the last week multiplied by 52 and actual self-employment income in the last year.
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(2) The Real Hourly Wage for Wage/Salary Workers, calculated by dividing actual earnings from wage/salary employment in the last week by actual hours worked in wage/salary employment in the last week.
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The self-employed are excluded from this measure of labour productivity because hourly wages are notoriously hard to calculate for these workers due to the difficulty in separating investment returns from self-employment income and in reporting accurate measures of work hours. The next measure captures labour productivity for the self-employed subject to these caveats.
(3) Real Hourly Wage for All Workers, calculated by dividing annual labour income by actual total hours work in the last week multiplied by 52.
The second three measure labour supply utilisation in each area: (4) Employment, which is whether an individual worked any hours in the last week for pay, was away from work but receiving ACC, or worked any unpaid hours for a family business.
(5) Weekly Hours Worked by the Employed, which is directly reported in the HLFS.
(6) Benefit Receipt, which is whether an individual received income from the tax or benefit agency for any social benefit besides superannuation or student allowances in the previous fortnight.
Methodology
Two descriptive methodologies are used to examine differences in economic performance and economic growth across the five 'regional' areas and four Auckland zones.
. 2 . 1 G r a p h i c a l A n a l y s i s
Graphs are used to display the mean (average level) of each of the six measures of economic performance in each year for the five areas and four Auckland zones. These graphs indicate the relative level of economic performance in each area/year without controlling for any of the underlying differences in the population of these areas. These graphs also display the mean of each measure of economic performance in each year indexed to the level of that measure in 1997 in each of the areas and four Auckland zones. These graphs indicate the relative change in economic performance in each area/year, again without controlling for any of the underlying differences in the population of these areas.
18 Individuals reporting real annual labour income less than -$100,000 or greater than $250,000 are dropped from all analyses for this measure. This is done because the income data has a small number of very large outliers that have a considerable impact on mean comparisons. It is assumed that these outliers are reporting errors. Large outliers in the wage data are also dropped for this reason.
19 Individuals reporting real wages less than $4 or greater than $150 are dropped from all analyses for this measure as well as the next.
Graphs are also used to display the overall distribution (ie. the 10th, 25th, 50th (median), 75th, and 90th percentile) of the two Hourly Wage measures in each year for the five 'regional' areas. We compare wages across areas at different points in the distribution to give further insight into relative productivity performance in each area. Again, these graphs do not control for any of the underlying differences in the population of the different areas in New Zealand. Thus, we next turn to a regression analysis to examine whether the graphical differences are statistically significant and whether controlling for differences in the attributes of individuals living in different areas 'explains' difference in regional economic performance. 
. 2 . 2 R e g r e s s i o n A n a l y s i s
Individual level regression models are estimated using IS unit record data. Ordinary Least Squares (OLS) regression models are used to estimate mean differences in the six measures of economic performance across the five 'regional' areas and separately across the four Auckland zones in parallel to the graphical analysis. All of these estimates are weighted to create correct inferences based on the full prime-age population. Quantile regression models, also known as Least Absolute Value (LAV) regressions, are used to estimate hourly wage differences at various points in the distribution across the five 'regional' areas. Sample weights cannot be incorporated into these analyses. Instead, bootstrapping (replication analysis) is used to estimate standard errors for these models.
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Two specifications of the OLS and LAV regression models are estimated for each measure of economic performance:
(1) The levels specification examines the relative level/distribution of economic performance in each area/zone. This specification estimates the relative difference in the average level (or a different point in the distribution) of each outcome measure during the sample period in each region compared to Auckland (or in each zone of Auckland compared to the Northern zone) (2) The growth specification examines the relative change in economic performance in each area/zone between 1997 and 2004. This specification estimates the relative difference in the change in the outcome measure between 1997 and 2004 in each region compared to Auckland (or in each zone of Auckland compared to the Northern zone). 22 We present results from both:
(1) "unadjusted" regression models that include no control variables besides indicator variables controlling for aggregate differences in outcomes across years; and 20 Statistical significance is an important criterion for judging whether observed differences in the data are 'true' but caution should be used in relying solely on this criteria because with the smaller sample sizes used for this regional analysis 'true' difference may not be statistically significant. The overall magnitude of the differences and of trends over time are also useful criteria for judging the 'economic' significance of different results. 21 The reported standard errors for both the OLS and LAV models are adjusted to account for the clustering of survey households at the primary sampling unit (PSU) level. One hundred replications are used for bootstrapping standard errors. 22 The 'growth' specification of the LAV model estimates the relative difference in the change in the outcome measure at a particular point in the distribution of that measure between 1997/98 and 2003/04 in each region compared to Auckland.
(2) "adjusted" regression models that include additional control variables for age, gender, ethnicity, immigration status, educational qualifications, occupation, industry, and employment type.
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The "adjusted" regression models allow individuals with particular characteristics to have different outcomes than other individuals regardless of their location and reveal whether controlling for differences in the attributes of individuals living in different areas 'explains' differences in regional economic performance.
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These models are purely descriptive models which partition the difference in economic performance across areas into components that are correlated with differences in attributes and those which are 'unexplained'. These attributes account statistically for the 'explained' variation in outcomes across areas, but do not necessarily have a casual impact on economic performance. E m p i r i c a l r e s u l t s
Mean Comparisons Across Regional Areas
We begin by discussing our results comparing the average level and average growth of the six measures of economic performance across the five 'regional' areas. First, we present the graphical analysis for these results and then the regression analysis.
. 1 . 1 G r a p h i c a l A n a l y s i s
Figure 2 presents the graphical results for Real Annual Labour Income, the Real Hourly Wage for Wage/Salary Workers, and the Real Hourly Wage for All Workers. The left column presents the 'levels' results and the right column the 'growth' results. Auckland has the second highest average labour income behind Wellington, but ahead of all other areas. Wellington and Auckland have the highest average wages with the other areas clustered much lower. In general, wages are higher when the self-employed are included, but the differences between areas are similar. Labour income growth in Auckland is middle of the pack, faster only than in Wellington, but wage growth for wage and salary 23 Age is controlled for using seven indicator variables for five-year age groups. Ethnicity is controlled for using ten indicator variables for complex combinations of multiple ethnicities (i.e. instead of using prioritised ethnicity, we account explicitly for multiple response). Immigration status is controlled for using seven indicator variables capturing whether an individual is born in New Zealand, and if not, how long they have been in New Zealand. The categories are: 5 years or less, 6 to 10 years, 11 to 20 years, 21 to 30 years, more than 30 years, and foreign born but unknown number of years in New Zealand. Educational qualifications are controlled for using seven indicator variables combining information on highest school qualifications, vocational qualifications, and university qualifications to create a more complete picture of an individual's educational background. The categories are: no qualifications, only vocational qualifications, only school certificate (or other low school qualification), school certificate and vocational qualifications, only six-form (or other higher school qualification), six-form and vocational qualifications, university qualifications. Occupation is controlled for using twenty-six indicator variables for each of the two-digit NZSOC90 classification groups. Industry is controlled for using fifty-four indicator variables for each of the two-digit ANZSIC classification groups. Employment type is controlled using four indicator variables for: wage/salary employment, employer of others, self-employed, unpaid family worker. Additional indicator variables are included to control for missing values in any of the above characteristics. Industry, occupation, and employment type cannot be included as control variables when the examined outcome is employment. Appendix Table 3 display the percentage of the working-age population in each region/zone with certain characteristics. This is displayed for each of the covariates used in the regression models but some are simplified to more aggregate categories. 24 We estimate no models where the 'returns' to characteristics are allowed to vary across areas, thus we are assuming that regional differences in economic performance are homogenous across the population. 25 It is not possible to identify casual effects because differences in the attributes of the population in each area are likely to be endogenously related to past and expected future economic performance.
workers has been strongest in Auckland by a fair margin. Wage growth for all workers is also strongest in Auckland but much more similar to the other areas. Table 1 presents the 'regional' regression coefficients from the mean (OLS) regression for each of the six measures of economic performance. In the left panels, the coefficients indicate the average relative difference in the mean level of economic performance over the entire sample period in each comparison area relative to Auckland. In the right panels, the coefficients indicate the change in the relative difference in mean economic performance between 1997 and 2004 in each comparison area relative to Auckland. The top panels present the "unadjusted" regression coefficients. These are identical to the differences graphed in the previous figures averaged over entire sample period. These coefficients allow us to examine whether the observed graphical differences are statistically significant. The bottom panels present the "adjusted" regression coefficients controlling for all covariates discussed in the prior section. These coefficients allow us to examine whether controlling for differences in the attributes of individuals living in different areas 'explains' any of the differences between these areas.
. 1 . 2 R e g r e s s i o n A n a l y s i s
The difference in labour income between Wellington and Auckland is entirely explained by differences in characteristics, but Auckland (and Wellington) has significantly higher labour income than all other areas even after controlling for all characteristics. Auckland (and Wellington) also have significantly higher wages than other areas even after controlling for all characteristics; the results are almost the same whether examining just wage/salary workers or all workers. Once accounting for differences in attributes, Auckland had similar growth in labour income as all comparison areas besides Wellington (where it grew much faster than) and significantly faster wage growth for wage/salary workers than all areas besides Wellington. Auckland has also experienced faster overall wage growth than all other areas, but this is less so than for wage and salary wages alone and is not significantly different.
Adjusting for characteristics, Auckland has slightly lower employment rates than Wellington, higher than Other Urban, and the same as Christchurch and Rural, but the unadjusted differences are mostly explained by differences in characteristics. Aucklanders (and Wellingtonians) work significantly more hours than workers in Rural, Christchurch, and Other Urban areas once controlling for differences in characteristics. Auckland and Wellington have significantly lower rates of benefits receipt than Other Urban and Rural. Once adjusting for attributes, these rates are also significantly lower than Christchurch's. Auckland has significantly slower employment growth than Christchurch and Other Urban once controlling for differences in characteristics and insignificantly slower growth than Rural. Adjusted differences in growth in hours worked and benefit receipt rates are similar to the unadjusted results and none of the differences are statistically significant.
Distributional Comparisons Across Regional Areas
We next discuss our results comparing the wage distribution across the five 'regional' areas. First, we present the graphical analysis for these results and then the regression analysis. Figure 4 graphs the 10th, 25th, 50th (median), 75th, and 90th percentile and mean of the Real Hourly Wage Distribution for Wage/Salary Workers in each year for the five 'regional' areas. Auckland (and Wellington) have higher unadjusted wage/salary wages across the entire wage distribution. The magnitude of these differences are larger at the upper-end of the wage distribution. For example, unadjusted differences are $0.70-$1.40 at the 25th percentile, $1.00-$2.25 at the median, and $1.70-$3.10 at the 75th percentile. Figure 5 graphs the 10th, 25th, 50th (median), 75th, and 90th percentile and mean of the Real Hourly Wage Distribution for All Workers in each year for the five 'regional' areas. Wages for the self-employed have greater variance leading to a reduction in percentiles at the median and below, but an increase in the 75th and 90th percentile in all areas. Unadjusted wage differences between Auckland and other regions are generally larger at all points in the wage distribution when including the self-employed. The difference in unadjusted wages between Auckland and Rural is much larger at the 10th and 25th percentile of the distribution but smaller at the 75th percentile. The top panels present the "unadjusted" regression coefficients. Again, these are identical to the differences graphed in the previous figures averaged over entire sample period. The bottom panels present the "adjusted" regression coefficients controlling for all covariates. Again, these coefficients allow us to examine whether controlling for differences in the attributes of individuals living in different areas 'explains' any of the differences between these areas.
. 2 . 1 G r a p h i c a l A n a l y s i s

Figure 4 -Real Hourly Wage Distribution for Wage/Salary Workers Across Regional Areas 10th Percentile
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Adjusting for characteristics explains all of the difference in wage/salary wages between Auckland and Wellington at all points in the distribution besides the median, but almost none of the difference in wages between Auckland and the other comparison areas at any point of the distribution below the 90th percentile. Adjusting for characteristics does explain 16% of the difference in 90th percentile wages between Auckland and Christchurch, 30% between Auckland and Other Urban, and 47% between Auckland and Rural. While Auckland has faster unadjusted wage/salary wage growth across the entire wage distribution than all comparison areas, the magnitude of these differences are fairly small and insignificant below the median, and differences in characteristics explain most of the (larger) Notes: All amounts are in June 2004 Dollars. Bootstrapped standard errors which account for clustering at the PSU level are in parentheses. Coefficients with * are significant at the 5% level and those with ** at the 1% level. Pseudo R-SQ 0.14 0.08 0.10 0.13 0.14 0.17 0.14 0.08 0.10 0.13 0.14 0.17
Notes: All amounts are in June 2004 Dollars. Bootstrapped standard errors which account for clustering at the PSU level are in parentheses. Coefficients with * are significant at the 5% level and those with ** at the 1% level. Table 3 presents the 'regional' regression coefficients from LAV regressions of the 10th, 25th, 50th (median), 75th, and 90th percentile of the Real Hourly Wage Distribution for All Workers. The layout of this table is identical to the previous table. Once again adjusting for characteristics, the results are very similar to those found using only wage/salary wages, and controlling for characteristics explains almost all of this difference between Auckland and Rural at the bottom and top of the all-workers versus wage/salary worker wage distribution. Including the self-employed, Auckland has similar unadjusted wage growth as the comparison areas at and below the median, and faster, but insignificantly different, wage growth at the upper-end of the distribution. Adjusting for characteristics also explains most of difference found between wage growth in Auckland and the comparison areas.
Mean Comparisons Across Auckland Zones
Lastly, we discuss our results comparing the average level and average growth of the six measures of economic performance across the four Auckland zones. First, we present the graphical analysis for these results and then the regression analysis. Figure 6 presents the graphical results for Real Annual Labour Income, the Real Hourly Wage for Wage/Salary Workers, and the Real Hourly Wage for All Workers. The left column presents the 'levels' results and the right column the 'growth' results. Labour income and average wages are higher in Northern and Central Auckland than in Southern and Western Auckland, regardless of whether the self-employed are included in the wage rates. Labour income growth has been similar in all Auckland zones besides the Northern zone which has had slower growth and wage growth has been similar in all Auckland zones. Figure 7 presents the graphical results for Employment Rates, Weekly Hours Worked by the Employed, and Benefit Receipt Rates. This figure follows the same layout as the previous. Employment rates are highest in Northern Auckland, then Western and Central, and lastly Southern Auckland. Conversely, employment growth has been slowest in Northern, then Western, Central, and fastest in Southern Auckland. Aucklanders in the Central and Southern zones work more hours than those in the Northern and Western zones and work hours have increased in the Southern, Central, and Western zones relative to the Northern zone. Benefit receipt rates are lowest in Northern Auckland, followed by Western and Central, and highest in Southern Auckland, but receipt rates have greatly declined in Southern Auckland relative to all other Auckland zones. Table 4 presents the 'Auckland zone' regression coefficients from the mean (OLS) regression for each of the six measures of economic performance. The layout is the same as in previous tables. In the left panels, the coefficients indicate the average relative difference in the mean level of economic performance over the entire sample period in each zone area relative to Northern Auckland. In the right panels, the coefficients indicate the change in the relative difference in mean economic performance between 1997 and 2004 in each zone relative to Northern Auckland. The top panels present the "unadjusted" regression coefficients. The bottom panels present the "adjusted" regression coefficients controlling for all covariates.
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Differences in labour income, employment, and benefit receipt rates within Auckland are entirely explained by differences in characteristics. All of the difference in average wages for wage/salary workers and for all workers between the Southern zone and the rest of Auckland and two-thirds of the difference between the Western zone and the rest of Auckland is explained by differences in characteristics. Aucklanders in Central and Southern zones work significantly more hours than those in Northern and Western zones; adjusted differences are smaller, but still significantly different between the Central and Northern zones. Adjusted work hours have also increased significantly in the Western zone relative to the Northern zone. 
Summary
The results presented above tell a fairly consistent story. Auckland and Wellington have the highest levels of economic performance based on almost all measures. In particular, both have significantly higher average levels of labour income, hours worked, and wage rates than the three other comparison areas. These differences remain even after controlling for differences in population attributes across the areas, although 'unadjusted' differences between Auckland and Wellington, which generally show Wellington to have higher levels of economic performance, are 'explained' by differences in characteristics in One exception is that Auckland has lower employment rates than Wellington, Christchurch, and Rural, but these differences are 'explained' by differences in characteristics in these areas. Auckland has also experienced stronger growth in wages, in particular for wage/salary workers, than other regions, but this has been accompanied by slower growth in employment rates (differences in attributes 'explain' a fairly limited fraction of these differences).
Wages are generally higher in Auckland (and Wellington) than in the other comparison areas at all points in the wage distribution and the self-employed in Auckland have relatively higher wages than the self-employed in all other areas across the wage distribution. These differences remain even after controlling for differences in population attributes across the areas and are of similar magnitude whether or not the self-employed are included. Auckland has experienced somewhat stronger growth in wages for wage/salary workers across the distribution, but much of this difference is explained by differences in regional attributes. Once self-employed workers are included, wage growth has been similar in all comparison areas (except Wellington where it has been slower).
Within Auckland, Northern Auckland has the highest and Southern Auckland the lowest level of economic performance based on almost all measures. Western and Central Auckland are usually found between these two extremes on most measures. However, differences between Auckland zones are mostly 'explained' by differences in the characteristics of the people who live in these zones and economic performance appears to be converging within Auckland with slower growth found in the Northern zones on most measures of economic performance relative to the Central and Western zone and faster growth found in the Southern zone relative to the other zones. It is also worth noting that these differences reflect where people live within Auckland and may not accurately capture the economic performance of businesses in these zones if many individuals commute across zones.
.
C o m p a r i s o n s w i t h o t h e r s t u d i e s
NZIER estimates of regional economic performance
In September 2004, the NZIER produced a report for the Ministry of Economic Development, "New Zealand's Regional Economic Performance" (NZIER, 2004) . In the absence of official measures, NZIER developed a set of regional GDP and GDP per capita estimates -both levels and growth rates. It used these and also its own estimates of regional labour productivity levels and growth rates as the basis for its report.
NZIER obtained its estimates of regional GDP (RGDP) by allocating official national GDP figures across regions. It did this largely by using regional employment data 27 . Each region's share of the national industry's employment (available from Statistics New Zealand) was used to determine its share of national real GDP in that industry. This 26 In most cases, differences in educational qualifications and ethnic composition are the main attributes that explain differences in outcomes between Auckland and other regions. Industry, occupation, and employment type also explain differences in certain models. This paper only looks superficially at the role of different attributes in explaining differences and thus these findings may not be robust. 27 The exceptions to this approach were the GDP associated with the ownership of owner-occupied dwellings, which was allocated to each region according to its share of the national population, and the GDP not assigned to an industry which was split across regions using each regions share of the national labour force. See NZIER (2004) approach assumes that the level of labour productivity within an industry is constant across New Zealand.
The NZIER derived its estimates of labour productivity in each region also by assuming that labour productivity is constant within each industry across all regions. The estimate of a region's labour productivity is thus a weighted average of national labour productivity figures by industry where the weights are the share of the region's labour force that works in each industry. The effect of this approach is that regions with greater concentrations of industries that have high productivity (growth) at the national level (e.g. business services) come through as those with higher levels (growth rates) of labour productivity. While satisfactory for some purposes, the assumption of constant labour productivity by industry across regions is not appropriate in investigating the sorts of differences in productivity that may arise in cities compared to less densely populated regions (by means of the mechanisms and in line with the evidence reviewed in section 2 above). The NZIER report recognises the limitation of its approach, but was constrained by lack of data. It notes the critical nature of the constant productivity assumption and concludes that it is difficult to draw any firm conclusions about regional productivity levels or growth.
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We argue that our approach using regional wage and income data from the Income Survey is thus likely to give more satisfactory estimates of regional labour productivity levels and trends. Table 5 shows the NZIER's estimates of a number of indicators of regional economic performance. The NZIER's 12 regions are based on New Zealand's local government regions (the sixteen regional council areas) with some of the smaller ones combined. Note that these do not correspond with the areas in our study which we chose specifically to investigate differences in performance between large cities, medium sized urban areas and small centres/rural areas. Nevertheless, the Auckland Regional Council area 28 See NZIER (2004) page 35.
corresponds broadly with "Auckland" in our study. On the other hand, the Canterbury Regional Council area, for example, includes a considerable area of rural land and small centres 29 .
The NZIER results indicate that economic performance in most regions is a mixed bag viewed across the various indicators. Three regions stand out as consistently strong performers (Canterbury, Wellington and Southland) and Northland as a weak performer. Auckland on the other hand is very much a middle performer ranking fourth equal in productivity growth, 9 th in GDP per head and 11 th in growth in GDP per capita.
Our results give a different picture of Auckland's relative performance compared to the one that emerges from these NZIER figures. We find that Auckland has the highest level and growth (or equal first with Wellington) of real hourly earnings of workers, which are likely to reflect labour productivity levels and growth rates 30 . Moreover, the superior performance of Auckland is more marked at the high-wage, high-skill end of the distribution.
We do find lower levels of employment and employment growth in Auckland than in some other areas. Thus, lower labour utilisation may help to explain the lower level of GDP per head in Auckland found in the NZIER study despite our observed high wage levels.
Another possible reason for the different pictures of Auckland to emerge from the two studies is that our study focuses on the age range most likely to be in work, namely 25 to 59 year-olds. Finally, it should be remembered that there is no assumption in our study that average labour productivity by industry is constant across all areas of the country. This permits any effects on productivity arising from the density of economic activity in cities to come through in our measures.
National Bank estimates of regional economic performance
The National Bank of New Zealand produces quarterly reports on regional economic trends.
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These are based on the Bank's index of regional economic activity. This is constructed from a mixture of official Statistics New Zealand data and other available regional data together with modelled components to fill in some gaps. 32 The result is a proxy for overall economic activity in each region rather than a true national-accounts type measure of regional GDP.
Each quarter the Bank reports the growth in this index for each region compared to the previous quarter and also the year-on-year growth rate. It also gives regional summaries 29 In fact, we find that our choice of different geographical areas compared to the regional areas used in the NZIER and National
Bank estimates appears to make little difference. When we estimated our measures for the regional council areas, we find similar results with Auckland ranked 1st or 2nd among the 12 regions in terms of income and wage levels and wage growth but 8th or 9th in terms of income growth. These results are unaffected by whether we examine total income or labour income, wages for wage/salary workers or wages for all workers, all individuals 15+, or just prime-age adults, entire regions or just the primary urban areas in each region. 30 There are two caveats here. First, in competitive markets wages reflect the marginal product of labour and not total value added per hour worked which is the usual measure of labour productivity. Secondly, if markets are non-competitive, wages may not reflect marginal products. 31 The two most recent reports are available at http://www.nationalbank.co.nz/economics/regional/default.htm 32 Examples of official SNZ series available on a regional basis are retail sales, employment and population. An example of a non-SNZ series available on a regional basis is the quarterly survey of business opinion undertaken by the National Bank. Other examples of regional data that the National Bank uses are new car registrations, job ads, dwelling approvals, commercial building consents and accommodation guest nights.
of the most significant and interesting movements in the individual series that make up the overall activity index. The reports do not present estimates of GDP per capita or labour productivity growth rates or levels, as the data and the approach make it difficult to derive such measures 33 . The reasons for the different findings between our results and the National Bank's index of regional activity are likely to be similar to those that account for the different results between our research and the NZIER study. First, the National Bank's index is an aggregate measure rather than either a per-person or a per-worker (i.e. productivity) measure. Thus, a region could have slow growth in overall activity because of slow population growth, even though growth in activity per capita might be strong. Alternatively, and more likely in the case of Auckland, high growth in activity per worker (ie productivity) could be offset by low growth in the population of working age or in labour force participation, giving modest rises in overall activity or even in per capita activity. In fact, the unadjusted figures in Table 1 volume measure that reflects employment rates) shows Auckland in the middle of the pack and is not inconsistent with the National Bank growth rate estimates over the same period. Finally, the different geographical comparison areas in the two studies are also likely to influence the difference in results 34 .
6 . S u m m a r y a n d c o n c l u s i o n s
In this study we set out to investigate Auckland's economic performance relative to other large cities in New Zealand, to medium-sized urban centres and to small towns and rural areas. We also examined relative performance within Auckland by dividing the region into four areas. A key motivation for the study was to investigate the hypothesis that Auckland is "underperforming". If true, this result would be concerning given Auckland's large size in the New Zealand economy and given a body of overseas research and evidence that large cities have the ability to generate innovation, learning and high productivity growth.
Measures of regional economic performance are not well developed in New Zealand because of a relative lack of official data at the regional level. Given our particular interest in productivity arising from agglomeration economies within large cities, we concentrated on measuring productivity levels and growth by examining returns to labour and skills in the form of hourly earnings. We used data from the annual New Zealand Income Survey, a sample of around 16,000 individuals with information on location, measures of income and hours worked, and a range of socio-economic variables.
Two non-governmental organisations have previously attempted to satisfy the widespread interest in regional performance by constructing various estimates of regional economic activity. However, neither the National Bank, nor the NZIER has developed measures that satisfactorily capture productivity performance by areas that are classified according to the density of economic activity that takes place within them. Our approach, and the data source we use, do allow us to achieve this subject to a caveat around possible cyclical effects in the data.
Our results tell a fairly consistent story. Auckland and Wellington have the highest levels of productivity performance based on almost all measures of earnings. In particular, both have significantly higher average levels of labour income, and wage rates than the three other comparison areas. These differences remain even after controlling for differences in population attributes across the areas. Auckland has also experienced stronger growth in wages, in particular for wage/salary workers, than other regions.
When we examined wages across areas at different percentiles in the wage distribution, Auckland wages again tended to be at the top and grow fastest. Consistent with cities being places that foster and use skills, the magnitudes in favour of Auckland tend to be higher at the upper ends of the wage distributions. These differences remain for levels but not growth rates after controlling for differences in population attributes across the areas.
Our findings are not comparable to the National Bank regional activity indicators because the latter do not separately identify any proxies for labour productivity. The NZIER study finds Auckland's labour productivity growth only fourth equal among twelve regions. This is likely to be influenced by the assumption adopted by the NZIER that labour productivity levels by industry are constant across regions.
On measures of labour utilisation, we find that Auckland does not do as well. It has lower employment rates than Wellington, Christchurch, and rural areas, but these differences are 'explained' by differences in characteristics in these areas. Auckland has also experienced slower growth in employment rates (differences in attributes 'explain' a fairly limited fraction of these differences).
A weaker performance in labour utilisation means that Auckland's performance in GDP per capita is "pulled down" compared to its good productivity performance. This is another potential reason for the weaker performance of Auckland that emerges from the National Bank and NZIER measures compared to our results on productivity levels and growth.
Within Auckland, we found that Northern Auckland has the highest and Southern Auckland the lowest level of economic performance based on most measures. However, differences between Auckland zones are mostly 'explained' by differences in the characteristics of the people who live in these zones. Moreover, economic performance appears to be converging within Auckland with slower growth found in the Northern zones in most measures of economic performance relative to the Central and Western zone and faster growth found in the Southern zone relative to the other zones.
Our key findings cast doubt on the hypothesis that Auckland has been a productivity underperformer within New Zealand. In fact, Auckland appears to be a relatively good performer and this is consistent with agglomeration economies being at work in New Zealand's largest urban concentration. However, because we limited our investigations to within New Zealand we are not able to say how Auckland's productivity performance compares to innovative, high-skill cities in other countries. Given New Zealand's overall poorer performance in labour productivity and the rather modest wage rate growth that we find even for Auckland, it is unlikely to have been as good.
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